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1 1 ... POWER SETTING UNIT 

b... SETTING INSTRUCTION SIGNAL 

12... LASER POWER CONTROLLING UNIT 

21 ... TEMPERATURE SENSING UNIT 

22.. VOLTAGE CONTROLLING UNIT 

20.. LASER DRIVING UNIT 

A... LASER LIGHT 

1... SEMICONDUCTOR LASER 

a... POWER SENSING SIGNAL 

24... EMISSION POWER SENSING UNIT 



(57) Abstract: Disclosed is a laser driving 
device which enahles to reduce unnecessary 
power consumption. The laser driving 
device comprises a laser driving unit for 
supplying a driving current for having 
a semiconductor laser emit a light, a 
temperature sensing unit for sensing the 
temperature of the semiconductor laser, and 
a voltage controlling unit for supplying a 
power supply voltage to the laser driving unit 
which outputs a voltage changed according 
to the temperature sensed by the temperature 
sensing unit. With this structure, unnecessary 
power consumption can be reduced. An 
apparatus employing such a laser driving 
device can achieve energy-saving and can 
suppress increase in temperature of the 
apparatus. 



t. is—vmn 
m n fz «fc -o x m 



(57) ^fcj: 



WO 2005/050800 Al 11 111 II III lllll Hill III I II III Hill lllll lllll Hill lllll llll lllllll llll Nil llll 



BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, Gil, GM, IIR, IIU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) i^mmmotjii^ij s ±T<DMm<Dfe%imttf'zi 

fig J: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P y/i (AT, BE, BG, 



CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 

— mmmsm^t 

— *SjE» 

&PCTiHi v h (Delicti® 2 ;h,Tl^& Tzi-KirfBSIg 



WO 2005/050800 



1 



PCT/JP2004/016929 



m m m 

[oooi] &%mt&. ^mfo^— *?&mw}irz>u— ^mwmmKMirZo xo&fomas^ # 

o 

[0002] ^m^-^m^^xmmmmmm^mm^n^i-^mm^n^^mm 
[0003] 3tyjxrmmn%:'¥^yv%^x&K), ^co^^ynzmm^titc^mi^— 

tKXoxm^Mm^— )x^m^— if^^-fr, ^tr^^±wm-^ 

[0004] mm, ^mi^—^mmi-^rc^<D-^m^mmm^^i-o u—^mmi® 
2^, mM3fat>m)± (via) ^#fc|^H5i:, ^(DmM3d^<Dm^^^#:^— ifi 

[0005] igrer** ^—^%%mu2(Dmm^w^n&^mi^nBNtr\t^ ^m^— 
^i<Dm¥ic i &w£m)±&mi¥mj£vop}kvxm'Lx\,^ 0 m^mmvop 



WO 2005/050800 2 PCT/JP2004/0 16929 

[0006] ^mfc^— fi^m^tir^tMa-i. ^■mmmT^m^^mtcr^m^h^ 

o 

[0007] Vld ^ Vop + Vtr 

[0008] r--c\ ifm^mmvop^ ^mw-^—^^-rmm (y— *?mmmm 

[0009] I32{3 % ^ffclx— if(DV— #14A(Iop-P#'|4A 

) i — if ram^-^-if Ifef^mff^ttB (lop-Vop#ttB) 

— ififeft«ffivop^, «iJ]«»fE(^CTiftfNllJ±«vopo^^vop2*-e^ 

Vld ^ Vop 2 + Vtr (5^2) 

[ooio] u—^mmmffi (wa^— if offi^itgi^^asjEdcsr 

W-if!»m^Iop^/^V^# (#j X. {Slop = lop 1 (02) <Z)i^r) f*V— if IJjfMlE 
f*Vopl-C l-^fc^^ ^2f*l^— if!bfNSiE^Vop2^^b-CV^/cfe, Iopl X ( 

vo P 2-vop i) &(Dm±) tmMk icm^nzz. t ^&& 0 
toon] r^i^^ffi^^b, mxMm^itwti Kn, ^—^mmm^mir^mm:, 

[0012] g|3te, ^*(D^^l/-if!|Klj]^g300(D^tg^ti^^O*^^1-o ^— if 

^^-TSo if|g«jg|S302^, V-if/^-$lJ#pg|5307d^m^$n/dt(^fe 
) tcS^VT. if 301^|g«]«^«i- o 

[0013] ^mw^—^zoi&u-^m:mM-tz>b^ ^<D-mm^tamo3KA^-r^ 

o ^ffi^303{*, git«;<£>^!7— , if301(Z)^^^r7-^ 



WO 2005/050800 



3 



PCT/JP2004/016929 



^N Ol 7-^ttS$|3305^^$tL, ^3fe^^-^m^305^^^3g^:i— if301(D^3fe 

[0014] if/>r7— ffjij#^307tt, /vp— ^mim^-ab^mm&m^-ht^m^^^y 
[0015] — ts, «jft*H^m$po8^^^#:v-iF3oi(Dt!)#mj£fi:vop^mb, m 

[ooi6] ^xm^mm^wh, m]£m^309iz&tf%m)±vc<DmH^fe<DM&t& 

[0017] ^T5/7°S41iC*5V^T, mj£^X$l5309{£§l&(DiM1^J£Vop£M^^^JiVop 

S42iz.m&, m¥Mfcvopi!)>ffifemj±vopi)^±.(Db^ia^^y^43izmfc 0 

[0018] ^5/^°S42-e^, ®JEl#l$|$309J^ m\¥W±.Vopb\,XMfe£fbZ>Wc3<Vop2 



309teVc=Vopl+Vtr£r51$Rl-3 o ZJtl\Z.£Q^ ^f^mmntl^iSMir^t^ 
m^JCfflll: 0^S#IS2OOO-244O52^ 

[0019] v^m^h, m$c<DMma^ ^^—^(Dm^w^^m-r^t-^cD^m 



WO 2005/050800 



4 



PCT/JP2004/016929 



[0020] £fb&^ u-^mmmzw&ir&mfcvc&&mmzmwx-z>t-®, mz.mw£ 



[0021] ^mm<D @ #ffl»#^^*^^^-r^. ^Mitm^teM-e^ 

[0022] ^5IW^j:su— iP«KHi36gr±, &&&fc£&Zitft<DmmWfc&Wii£rrz> 

[0023] tufEw-if,»^g», fttFlE^— mettle ©JB^IiSrffilHBlb-CfilflBi^— IflB 

[0024] mm^—^mmmm^ mm^—^m^^^micst^xmmm^m^ 

[0025] mm^—^wmmm^ mw^—^<^m%^— ^c/de^mL-c, tutEfg 



u \t , mr jtm%;<v— ^ m tts^ intern £ t$m% BiPiffi^ 

[0026] ftjfEV-lf^Wti-^fc^ifr^^ 

th^otv^ 0 ttiBEmraiJWte, mjfEigfte^^it^tiriE^tt^^^v^Ttir 
[0027] B^JlE»f^mJ±{iB^JfE^as^^v^^^if^<, tui^mjifijijirate. i!rifE?ujg3M£i^ 



WO 2005/050800 5 PCT/JP2004/0 16929 

f££f iff v ^MMMS.^^XhX\ \ 

[0028] ttflBW— fmWi^it, ^ft^400nm^^430nm^-e(Z)fBHt'a-^ti^V— if£r 

[0029] *»Wl2iJ:«3te^yKtt, fB«#:^f ^IBW^^fL-C. ^rWtf>«^iA^ 

[0030] ^mm^x^ytT^^mmn, ytr^^^mnmmm^Mvx, t?—?<dw% 
mmmm^Km^\ ^xmrnm^^-r^mmmmt^L-x^ >§ 0 tuia^^y 

^mmuKMvxmMmB^mir^mmmmuxhox , mmummmm^x 
[0031] ^mwickzu— ^mm^mn, if^3fe^^fcfccDig»«^^#fc^-r^) 



WO 2005/050800 



6 



PCT/JP2004/016929 



[0033] if^rat-«^ft©^w^SM^^^^ia-ca)5o 

if mmmffi-v— if mfim&tt&B (iop-vop^ttB) t&^-ry^-e&Zo 

[|sd4]^*©mffi^^a©¥iJif^)ii^i-^^feSo 

•So 

[H6]^Bji<z>|i;!fe^(-i3i/-i^^ 



<7bf] A: 



[|ll8]#^^#:v-if(DmS(-JSC/cW-if|g»«^-^-ifII]#«iEE#te(I 

[H9]ta^m^2i*5j;^mi±$ij^i§i522(D[ii{^«^^t-iii-efe§o 

[010] (a) «^-^^21©®^iffiRth©^#tt^i-^^-efe!9 % (b) f^mji 

$ij#$i522©m^mj±©Mjs#tt^i-^^-efe§ 0 
m 1 1] if mm^20(Dnf&frmirm'e$b%o 



WO 2005/050800 7 PCT/JP2004/0 16929 

[0034] 1 if 

8 m^mram^ 

10 if«b3SS 

1 1 y<u— 

20 i^— iFrab*p 

21 MS^m§B 

22 miiff!IJ#P$P 

24 3iBfc^T7— l&mifG 
50 ^xV^SM 

52 3fe^yK 

54 f|jlJWf^-£*» 

56 IBWjIhIS^ 

58 s^mm 

60 3fexV^^ 

^ §l§ &mM-t 5fc (D^ & CD/Ml 
[0035] £i.T> SS#©0ffiSr#MU&dS6>. *3£^<D|fe!«1^f&W1-5 0 
[0036] 05te, >^^0t!8(J:J;S)fe^^^^e5O©«6ti^ny^(Ofl|feJt^-r o 

[0037] 3frx>f^60{3. 0fl*.r£BD(Blu-Ray Disc) ^ffiS^tbSo fc*5, *KI0#"C^ 

[0038] 3fe^v^^g5o«, 3fe^^K52^, mmw ^^54t, mmm&56b* n 



WO 2005/050800 8 PCT/JP2004/0 16929 

[0039] 3fe#^s>K52i3\ ^tr^^&OKM^Xu—^^MMU *:<DB&tft&g:tf&Z> 

[0040] fflfflm-%-£MM54}^ mtLtt. ft¥^y\?52fabmtliStlfch9y*>y'^ : 7—m 
# (TEff , 7*— Jj^y— i I # (FEff -^-) ^tf>if— 7$m -5§-^<5V if 

ttrabiai&56H:-^^.fett5o HKlbiHlg&56}*, ^ft^o^JWf -^fc^wn^Ki 

[0041] mz. 3fc#^yK52©fl|^SrtftWr5o 3fc^yK52«:, ^aHfri^— if It, if— 

o rO$E^©H[H:||flEf"C3te<tt>J:<^ 0!lx.ti4OOnm^^415nm(Df5ia- s ^. 400nm 

[0043] tr— ^^yy^2tt, 3fc<£>— SB&aiBU W^^OH-TSo M^^X3f* 



WO 2005/050800 9 PCT/JP2004/0 16929 

[0045] ^Mfc^—^lfrh%LM£tlfc^<D—%mAMU ^§1519 

[oo46] ^(Dft¥^yV52K&i^xftiDfri%mm&ft<Dmm^<>xmmirz> 0 # 

off «§B3M t^3fe^^ 0 

[0047] yt^^xy-6oxRM£thfz.ytte, nxfittWo^x^ =ty^— hu^X3^-c, t*— 
^xm#rfc£*)m%tcD%;frmhtLZ> 0 ^ytm^^mmnmmmi^ex^m^ 
[0048] ^yc$m^m±)t5tifcycmm^ ft ^-%±m^9\zmbfrL% 0 m^m^9^ x 



WO 2005/050800 



10 



PCT/JP2004/016929 



[0049] 

[0050] 

[0051] 
[0052] 

[0053] 



[0054] 



w— ifUMft^mote, ^!7— i^g&ll^ v-ifV^-$ij#p$pi2^, w— if,» 

zm^mmmm&^&o -^t^mmmmt^b^ %^^?mu5otm%Mm 

2ICl21b^ X-r^l22^^Wi-5 0 ^lS2pmi±l!I121a^oj;t^B2SWrai2 



WO 2005/050800 



11 



PCT/JP2004/016929 



[0055] ifV-?r7— ffjlJ^^12f* 



[0056] 



m 



o 



[0057] J&VvC, WHe^^b^i^S^^ 



M2i ^ m^t^m^—^ i<Ds^ySr—i?cD?£mz.mm£ti% 0 
[0058] uT^mm-r^^^ ±m(Dumw.tn^2m^m^— -^KDmrnzmi^x^ 



WO 2005/050800 



12 



PCT/JP2004/016929 



[0059] ms^w^^ s 3te^yKJii^ife$ti^^J«WTo^*39-efc5o ¥ 

001-297437^hkfft) o 

&mm^22i^ mM&ttito2ite£<>x&m£tiitmMKj&izx , u—^mm^mc 

•So 

<&3r^^tLTv>3(^jxJ2\ r^ftj^hn^xj, 2003^5^^-, 

^|±, Pl 2 1) 0 IH8te, ItoiaaffcJsSCfcw— if^i&m^-w— 

i^«J^Sffi#tt (lop-Vop#tt) Sr^i-^^-efcSo ^NMfcw-— if<D»jf^Sff« 



WO 2005/050800 13 PCT/JP2004/0 16929 

[0063] jyfcftfcfcJ\ ^<D/<^—i?fo<DMM&&&&m\<^b%m^WkB:4 

Q8mm<nb%) tt, if Wh4¥W£ (Vop) ttJfctfctotev MS (VopH) OT&-Jfci££o 

§ 0 H2(Di/-if,»m»fc-i/— 1f3B3fe^!7— #ftA (iop-P#ttA) 

^Jff£v— if KD^t^y— (p) -^(D^^!7-^x.^!||Hi)]m^ (lop 

[0064] me>(D*:||^#ltL-r, ^Wlt^l^i, mffi»M22«:, ?BJ»tM 

raij«22«, 

Vc = VopH + Vtr (5^3) 

Vc = VopL + Vtr (5^4) 
o #^J±ffi<^#:f?!l^ VopH = 4. 5V, VopL = 6. 5V, Vtr = 2VX&& 0 

[0065] j&Mte io^a<Di ^tL^ffil^^ll!]^$*5«^^^i-tt{i^:4-e^i-Vc^^ 

, (VopL-VopH) XIop ft(DMJ 'J (Dl&M&pff&btto 

[0066] fc*3;fc9|jWl#-Cf3u ^3{^-Mbf^®EVopH N 3sJ;U\ ^4^*Mbf^JEEVo 
o m#<»«. ^!l^^^^$^ram^(io P )(D^:#$r^^. if 

i(D^nm^n^mww±.^^>^-y^^x'T— -^^m^n^x^m-t 

«fci \ ,»®$t (lop) ©^c#$^©i:#©^#a — if l^mS/WJ&^tbtf, 



WO 2005/050800 14 PCT/JP2004/0 16929 

%:<DT— ^^0ML-XWii¥Mf±. (Vop) 3r5x#-e#5 0 -?rtf>1E£'^3<z>VopL OUfc. 
[0067] _B£<D£5^, fii^^m§P21^«^^K52_h^#ffi^it^^^V^(7)-C\ 
[0068] &3b\ _h3£<Z)?Mte N ^mfo^— •9 s <D/^yfr— i/ft<DU&X$bZ>b^X\,^fr^ 

[oo69] mz., ±.^<Dmi¥&mm.ir%fcfr<Dmf$%mm'r% 0 u&^m^2i^ 
■y— 5^21 j tvxm^xi ^ 0 

[0070] — ^\ mHfljlJ^fP22«, MC3l£. SM32*5j;i^33i:^i-So ^^32^1^— 5 

xy-2ib$Lwm\c^m£nx\^ 0 m&2>2&£x$^—^$2i(D^fri^fi(D—mn. 

, ®^33(0— St-S^tt-CV^o ^^cH^/^, «J±f|!lJ»22<D«J£Vc 
^^«9m^m^^^o ^gfe^32*DJ;tFi^-^^21(DMi^M$tl.TV^S 0 
, ®^33©flfciSfi:H:Sag31(WBEffi^cc)^g8fiJl!$n5o 

[0071] 010 (a) fi N 5^21(D®^SRth(Diai^#tt^i- 0 i^— $^21«. 

[0072] — m 10 (b) tt % mH$iJ#$P22(D toj]MB.e>ffiMft&&^1r 0 mfiC33<Df&&L 

Vc = (R32//Rtho)/[(R32//Rtho)+R33] -I (s£5) 

tLt#?>n5o ®io(b) um$T&z>bMjjm>j£vcfe±.m. mM&± 



WO 2005/050800 



15 



PCT/JP2004/016929 



[0073] m^.. m6\zmiru~vmmM2o<DMc#tfy%Mti&:&m'tz>o mim, v—vm 

lop = (Vk-VBE) /z (s£6) 

tvxffitbti&o tvbej x-x^f B ^iji v z^v— i^o-r^t 0 — ^> 

•So 

[0074] **3, &f&&£xf/ttttm±<D&m&&wirz> s w-c, ¥mfc^—*n<7>mm 
—if, mfrvcuu— ^mmn2o<D^u?7-is%j^\z.&pi}\}£ti%fz.#), %<Dm&v^t 

[0075] mi2&mmvtz&h, ±^(DWMz:m^^xmi / ^r^yty'^^mn-50(D 

[0076] ^Tycf-(^mW:50(Dmi¥m^^K^t>^:X, xTyy°Sl2lK$o\^x, s<T7— 
V ^-CH»)S^^-^x.^/ci6(Ofl;i£Vk^m^-rSo 



WO 2005/050800 16 PCT/JP2004/0 16929 

[0077] — ^TyfS12AK^X^ m&&M&21&^m'~1?l<Dm&&&£tfi 
^ti^-if .ram^Sr^^W-if 1 mm^— if 1^3fei~§ 0 

[0078] ^5/7 p S127T?fi, if\»^miOiC^V^T^^B#^^Sj§b^^^^|j 

[0079] ro^^7°si27^^Lfcsstt, ^mmmm^n^t^xh^ 
—if i (d?m^ w-rtu* £v > 0 

[0080] ^T^si28K^^xn, is~^m&&Miote&\^Xj$±1&Ti)^ib*ifiWWfe 

th%> 0 n^wmir^b^iat, ^t^si2qkwo, u—^mm^20it^m^ 
[0081] £k±<DtQm<D^m$Mz>zkte£Q, fmmmuioi^m^— if i^>ra 

to&Sfc«ffi^*J£fc<^ffl^5££#^5o iot, if Kiting 10^1" 

53te^S>K52^ •^^O3 , ^:^^K52^mU^^V^^e50^*5V^-C^i, & 

[0082] «_b^wbfcflt^^j;^hf , 3t#^K^— f&mzmm&tiz>um j t>-y-m$:M 



WO 2005/050800 17 PCT/JP2004/0 16929 

[oo83] n&^m^2i^m\^xmj±mm^22(Dmtimf^vcmmir^mm^ 

[0084] *fcl36-cra\ />r7— aasifljiisaj:^— ifV^-f|!iJ|»i2teu— ifl^Wj^gi 

[0085] ^HJfe(D^B^*3V^T, 5^3iyg3jL32 N 33£rll^-^:fr1irT, 

[0086] £fc. ^HJfe<D^1H^ jsv ^14, if <D$y— K^tfSgyft£jfvCi ^0t| 



WO 2005/050800 18 PCT/JP2004/0 16929 



WO 2005/050800 



19 



PCT/JP2004/016929 



en 



[2] 



[3] 



[4] 



[5] 



[6] 



[7] 



[8] 



mm^^x^^fhfcum^^xmmmMm^mm^mt^xm^ 



WO 2005/050800 



20 



PCT/JP2004/016929 



mm^-^mmmm\^xmumj±&w&ir%m)±MMxh<>x, mmum 
mmmmm^-Km^^xmmm^^-r^mmiMi^t^u 

mm^-^mmm^nvxmmm^w^'r^mmmm^x^x, mmu 
&^mm^x^x^m^ntcum^ft^xmmmMm)±(Dmmw.^mit^xm 



WO 2005/050800 



21 



PCT/JP2004/016929 



foot, ^m^ntzMumm^^xmmwMn&fDm&^mt^xm^T^ 



WO 2005/050800 



PCT/JP2004/016929 



22 



[2 0 0 5^3^140 (1 4. 0 3. 2 0 0 5 ) @BK*«»Sa : tUKStBOttf *0$Bffl 
1,2,6,7,8,9 Xt* 1 0 »*|jE*n*: ; ftoft^tftfflteMft U (31)] 

tusB u — tf©ffi&£*iffl*rsia&ifctfj£B£* 

tfi 13 V - if IE *j SU \z b x * M M ffi £ ft ffi T -5 « JEE ffl 'ffl SB T £ o x , 

&^-fb £ i±x m ^ -r § *jEfWfnsp 1 

M I B 1/ - If K ft §15*5 «fc iu | B V - if , MfB«M«ffi^«^^nxlb^ 
^JHfefc^O, iufB — if SB Id SB > tufB*M*flE ©^ffififi £ teSfc § *g 

^ i it k a ^ v » x i b ik m m m & r § > u — if ie ft & m . 

[2] (*tIE&) MfBIx-1fIg«j^^©HufB^*fi§M^IbXHfff31/--1fIg 

©^A^-XB^^^A 0 C7 — ft!l#PS&£S £> i3 {f Afe, If 1 fcfB 
St CD V — ifIE»^S„ 
[3] tufB^-if ^^^^itrS^ifclKDTaS^^JEOISi^&fi^fSKje 

[4] ffflBl/-if ©Sgft/^-fcJfettfcffi £#iffi IT, MfBfi^^^T^M 
fficfc «ktXMIB*^«JBEic:St?v^Tt&aBP-ifK»fiP^©*e^ffi§«Ifllb, 

fu f B It ^ © « ffi <h iiu f B S 2p« JE <h £ — Wf^^ 2 tfSiE© I/ — 

[ 5 ] tu 1 3 V — if j&* ft f£ T & 86 t z & S ft ft* ft JE t IE ft * % M © «p # fci £ 
Suf3«JdEMfP^tt> 8ft IB ft Sb * 8EE £ t«rE«Fttfca£^V*Tt&IB«fli 

[6] <»jE&) MfBftfE*ffifc»fBM#Mfi^3:£^<, 

fti IB « ffi 0J 1M , tfl|BMJg;&*teV*«£i«V>*MJBE£ft*&*ra» if 



WO 2005/050800 PCT/JP2004/016929 

23 

5 \zum<D v—tf liit. 

[7] (*&IE&) #ufBl/-ifIEKi^S> StS**4 0 0 nm^ 5 4 3 0 n m £ 

[8] (iEI) IB #g f B £i ® Jc: >tf b T, — % <DW^%L&$$ <kZ£ 

l/-if <h, 

#u IB 1/ - If s&i & © 5fe £ tff f B 'It f g I B m m * ^6 "T § *f #f > X i , 

m ib tt $g wb m m \z «t •=> t m #t $ n & ste & s x > 3t * t j& u it m ■*§■ * 

Iff IB V- -if © 2& lg * & m -r § i&^tfe m B £ , 

T, MIBMS^m^^<^oT^m$nfeM^^JSDTHfriB*M«i£©« 
ffiffi S itT tfl 5 *ffifHfll& £ & l» ;?U ffrfB 1/ -if 43 =fc 

txMt3i/"-if«, wmmmm&tfmsznxwjftnimiztzv , mmu- 
^mm^nm$^mmmm(Dm)±mt\tmt^^im^m\zm^^xm$MW] 

[9] (fitlE^) X ^7 ©If fgfBilM fc^f IT, -t* — ^©S^&#43 J; 

fu W 3 ^ *-\ y 5 ffl^r $ ti7tif-^lf ^fcg^T, ftif3^©^,& 
ffi S B M W im \z m ^ X m Wi \m ^ £ £ T £ IK Wi U t £ m b , 



miEtsHtzmm (mm 19^) 



WO 2005/050800 PCT/JP2004/016929 

24 

U 

I/- if ^^3^^ i± § » * MtS iv -if lEffij^S t , 

♦ 

mm & £ -tt-x m ts -r n be mmm t & m x . m ib v - if mmm& «t 

£K ffi f B - If , tuf3*i!i«ffi^#tl&$nT»f^ pjftg^ft: 0 > tufB I/ — 

ifig»^«MiBmM«m©mj±{it<h«M^^^^tefcS^viTtfffB^»j 

mmmmmm* im$-r & x^- y 7° &mn~tz> manumit* 
-zs< u-*?<Dmytn, mmnmmm^ m^^nxmn ntfet^o, iuwb 



WO 2005/050800 



1/8 



PCT/JP20 



ran 



:;JI"ttJ± 

(Vld) 





3 




^2 ' 


(Vtr) 







:: 



(Vop) 



[02] 



Oh 
O 



I 



Vop2 



|+J Vopl 



VopO 



Iop-P#14A 



Iop-Vopift14B ( / 













Iopl 



Iop2 



Is — "t^IESti^^ (lop) 



WO 2005/050800 



2/8 



PCT/JP2004/016929 



[03] 



306 



307 











\ 






r 








Vop 



St 


JEE 


i 







309 



308 



as*/* 1 ?- 

I 305 




301 





300 



WO 2005/050800 



3/8 



PCT/JP2004/016929 



[04] 



YES 





J 




r S41 


-<Vop ^ 


Vopl^>- 



Vc=Vop2+Vtr 



S42 



NO 




S43 



5/8 

WO 2005/050800 PCT/JP2004/016929 



[06] 



10 



21 



/BR 





WO 2005/050800 



6/8 



PCT/JP2004/016929 



[08] 



Cl. 

i 



VopL 



VopH 



4±l. 



I 



[09] 




u— tfMbmsfECiop) 



(Rth) 



33(ffitjtfitR33) 




22 



Vc 



32 (*££tfif R32) 



WO 2005/050800 



7/8 



PCT/JP2004/016929 



[010] 



(a) 



M 



Rtho 




(b) 



(R32//Rtho) /((R32//Rtho)+R33)I 



mm 




to 

;UJt(°c) 



Vk 



V 



Vc 



< 





BE 



lop 



20 



8/8 



WO 2005/050800 



PCT/JP2004/0 16929 



[012] 



S121 



S122 



S123 



S124 



S125 



S126 



C mi ) 



I 




YES 



YES 



c 



»7 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01S5/068 



International application No. 

PCT/JP2 004/0 1692 9 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ~ 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01S5/068 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



JP 2002-217836 A (Oki Electric Industry 
Co . , Ltd. ) , 

02 August, 2002 (02.08.02), 
Full text; all drawings 

& US 2002/093999 Al 

JP 9-260720 A (NEC Corp.), 

03 October, 1997 (03.10.97), 
Full text; all drawings 
(Family: none) 

JP 2000-244053 A (Sharp Corp.), 
08 September, 2000 (08.09.00), 
Full text; all drawings 
(Family: none) 



1-5,10 



1,2,4, 
5, 10 



Further documents are listed in the continuation of Box C. 



1 I See patent family annex. 



* 

"A" 
»E" 

Mr » 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



«rp>J 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
06 December, 2004 (06.12.04) 


Date of mailing of the international search report 

21 December, 2004 (21.12.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT7ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/016929 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



A 



A 



JP 2-109384 A (Mitsubishi Electric Corp.), 
23 April, 1990 (23.04.90), 
Full text; all drawings 
(Family: none) 

JP 2002-141617 A (Sharp Corp.), 
17 May, 2002 (17.05.02), 

Par. Nos. [0118], [0119]; tables 1 to 2; Fig. 8 
(Family: none) 

JP 2001-84627 A (Toshiba Corp.), 
30 March, 2001 (30.03.01), 
Full text; all drawings 
(Family: none) 

JP 2002-251735 A (Matsushita Electric 

Industrial Co., Ltd.), 

06 September, 2002 (06.09.02), 

Full text; all drawings 

(Family: none) 

JP 2003-17801 A (Ricoh Co., Ltd.), 
17 January, 2003 (17.01.03), 
Full text; all drawings 
(Family: none) 



10 
8,9 



1-5,8-10 



1-5, 10 



Form PCT7ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP2004/016929 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. □ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. m Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The matter common to inventions of claims 1, 2, 7-10 is "to output a power 
supply voltage changed according to a sensed temperature". This search, 
however, has revealed that "outputting a power supply voltage changed according 
to a sensed temperature" is not novel since it is disclosed in document JP 
2002-217836 A (Oki Electric Industry Co., Ltd.) 02 August, 2002 (02.08.02), 
the full text and all the drawings and document JP 9-260720 A (NEC Corp.) 
03 October, 1997 (03.10.97), the full text and all the drawings. 

Consequently, this common matter is not a special technical feature within 
the meaning of PCT Rule 13.2, second sentence, since "outputting a power supply 
voltage changed according to a sensed temperature" (continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. [x] 

3. □ 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 
I I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 004/0 1692 9 



Continuation of Box No. Ill of continuation of first sheet (2) 



makes no contribution over the prior art. Since there is no matter common 
to all the claims 1,2, 7-10, no technical relationship within the meaning 
of PCT Rule 13 can be seen between these different inventions. It is 
therefore obvious that the inventions of claims 1, 2, 7-10 do not satisfy 
the requirement of unity of invention. 



Form PCT/ISA/210 (extra sheet) (January 2004) 



1=1 



ISKfctiWS^ P C T/ JP 2 0 04/0 1 6 9 2 9 



a. stW^jR-t-s^sf^^w mmm^m (ipo > 

Int. CI 7 HOIS 5/0 6 8 



B. 



i^o7t*/hPS»^ (BE8#fF£« (IPC) ) 



Int. CI 



HOIS 5/0 6 8 



B#BHJl$fr3fe2#ft 1 9 2 2-1 9 9 6# 

H#IH^WIIfflSr36^*R 1 9 7 1-2 0 04^ 

0^H^®^ffl*T^<^$R 1 9 9 4-2 0 04^ 

B#@^JB^2BS0fek« 1 9 9 6-2 0 0 4^ 



X 



X 



Y 



JP 2002-217836 A (#«^X 
2002. 08. 02, ±X, ±Bi 
& US 2 0 0 2/0 9 3 9.9.9 Al 



JP 9-260720 A ( 0^«^tt^#lt) 
1997. 10. 03, ±JC, (7 7 ^.V—teV) 

JP 2000-244053 A ( V — :7tfe*£?*fc) 
2000. 09. 08, ^0 (77^^U 



1-5, 10 



1, 2, 4, 
5,10 



rpj brums Rtft-c* a*o4&fetto£gEe>£at 1 ft z> m 



CO B & ttfc Al 

MB tuts fco-ctt* < x 3&w©jsaixtt3ffii% 
rxj Hfii©&5itt?feot, Sifcfcfto^-ei&w 

r&j p-^fyh7r5!J-*i 



06. 12. 2004 



m^comm b 



2 1. 12.2004 



B^H^fFif (I S A/ J P) 
^{Mlf* 100-8915 



ata± 



2K 



3 4 9 8 



3-^ 



03-3581-1101 rtjR 3 2 5 3 



lSPCT/ISA/2 10 (12^^) (2004^1^) 



mMmmm^ PCT/JP2004/016929 



c (ffi%) . 



Y 



Y 



X 
Y 

A 



A 



jp 2-109384 a (^.mwmw^^t) 
1990. 04. 23, ±x, (77^ y — 

JP 200 2-1 4 1 6 1 7 A (i/^— ^^%fc) 
2002. 05. 17, ^ [0118] [0119], 

2, IU8 (7j ^ I?—5feb) 

JP 2001-84627 A 

2001. 03. 30, ^0 (775!/-^U 



1 



JP 2002-251735 A (feTl 
2002. 09. 06, <£X (77^ 



JP 2003-17801 A ($a£^f±y =a— ) 

2003. 01. 17, ±x, (77^ !J— ftb) 



;SPCT/ISA/2 10 (B2-^— ^©ig^) (20 04^1^) 



6 



1 0 

8, 9 

1-5, 
8-10 

1 - 5 , 10 







P CT/J P 2 0 0 4/0 1 6 9 2 9 








fe|f8*»35 (PCT 1 7^(2) (a)) ^CDlffl^i 







3. 



^JRfl^OfSIilT'fooT P C TS.I06. 4(a) Of! 2 ifc&t^t 3 SrO^^f; 



mfflg gswcpff-— tta*4da bTV^5 (fi-<-i>©3©l^) 



£j tt, Ifcjft J P 2002-217836 A (?t>t^Ii*^i) 2002. 08. 02, ikm&i. 
t^SftJP 9-2 6 0 7 2 0 A ( 0 ;fcm^|fe£^i±) 1 9 9 7. 1 0. 0 3, ±X, ^M^M^ ZtlXV^Sfr 

&Hii&.&V\/£-f-£:fcttT£ftV\ ) i-3t, StOffill, 2, 7- 1 0}c#5^gPJ!f±^PJc.^— ttogfr&ISSfc: 

LTV^£V^fc;&SI§l?e>d>T*$>£„ 



2. [3 iI*nW£3N^&ff3fc-t-3f;-T?fcfc< % t-^T©WWfg^W*OfSffl{coV^TM*-t8^i:^s-e$fcC'-T:\ dg 



3. □ tfm^as&KfciainiBte^^^ roiai^M$^tt> ^m©* 



4. 



□ iijjpfs^«^).©ift# t * k mm b Am $ set a* & o fc 0 



SPCT/ISA/2 10 (f (2) ) (2 0 0 4^1J!) 



